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The clarification of the mechanisms of potentietion and d.-

potentiation of the effects of bacterial toxins in the organism

is a very important problem Ir, the pathulogy of infections; yet, up

to now, this question still remalns Insufficiently explained.

Accordiag to blbliographLca! date. It has been established

solely with relation to tetanus and botulisa that their pathogenic

effect increase* considerably following a parenteral administration

of these toxins together with heterogenic proteins (blood serum,

gelatin, peptone, trypsin, etc.). Further invaetigationri proveC

that the potentiation effect;s of the discussed toxins are neither

accompanied by an Increase of their quantities in the affected

organism, nor by & development ol now toxic products. The authors

1) -Presented December 17, 1957, at a commemoration of the ecion-

tilo oonfeorenoe of 1.nd Mobcow Medical Inotitute, dedicated

to !.1. PIROGOT.
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asume that the reason for mm'.isar intensifloation is a reduced

ALetruction of the toxin when administered with a proteinand a

epreservation, by the latter, of a wide area of aotivity. Howevr,

none of ths authors linxed the potentiation phenomenon with basic

points of the adaptation of toxins in the organism, nor with such

disorders, which inevitably emerge as a result of the lose of

functions in affeoted organs.

It Is known btatulinal toxin excludes mainly the cholin-

[rgio sections of the nreous system, while at drenergic nou*ral

- offaut are preserved. A parent-ral administration of protein with

species of bacterial origin leads to a notable stimulation of the

ad.zenergic section of the nervous system and to the hyperadenlolas.

In order to explain the degree of intensity of adrenergio

process in thes ynalo of botulinal intoxication and the :ffeot.

of their artificial activation, also the inhibiti.ons upon the

pbazoesnon of %be potentiatio n sotion of botulinal 'toxi, we per-

j formed the fo~llownj invroesti iot 4 deter al ion of disorders

in activities of the orgas, whose functiona. capacity was soured

by chemical agents, such as - aOetylcholine and sympathmn in the

[1 case of botti2ism of the A and B types; 2) how do the aotivations

of pharmacological preparations of adrenoreatinig and cho3.nere-

acting systems reflect themselves In the survival o: animals from

botulism typS A and 31 3) the explanation o' the role eee*e*94 by

certain hormones of the hypophyslal-adronalin system (ACTH of

cortisone) with relation to the phenomenon of the Votentiation

[2
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aotion of b tainal toxin.

, , to, i~ii on Notbodu

The expeiments were performed on frog*, rabbits, a&%: and

rate.

It inveat~gated, #n frogs, the disorder$ In automaic activi-

ties of the urine bladder "n stomach due to botulism. We selected

those organs for this reason that (aooording to bibliographical

data) automto oontraotions of the urine bladder are secured by

v e eroulation of adrenain in the blood a", analogous type of

the stomah oontraotiona - by acetyloholine. First, we adminis-

tered to animals botulinal toxin type A (0 mouse DI v 0.0005 ag

of &q toxin) and type B (I mouse DIm- 0.001 ag o& dry toxin).

Pro&* received their toxic injection into the spinal lymphatio

sac in a quantity of 2,000 to 4,000 mouse DI1 unit@, On %he second

or third day, a heavy intoxication of frogs follow*d while they

were topt Pt rooa temperature.

The experimentse on frogs* ) sere L.-ried out from the first

through the seventh day after inooulation. Consequently, the animals

manifested a collapse of the brain and of the spinal cord. With the

dissection of the abdomil cavity, it wa : vealem. that the apx

of the urinary bladder a"d the pyloric section of the stozach be-

came connected by means of serpiginous, distinct tubules. The con-

tractiona of the Investigated organs wore traced on a slowly

rotatlr kymograph. The preparations were frequently humectatedwith
------ ---------------------------------------------------------------------

- 3sudent 7. GATI participated in some experiments on froge.
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XINGIL'S solution in the course of experiments.

A Senealilsed type A botulism was developed in rabbits and

guinaa pigs by intravenous injection of larger doses of the toxin

(20,000 Dia per I kg of weigbt) and, In cats, the type B allantieasis

was developed (doses of 1,500 to 2,000 DIb per kg of weight).

The pharmaoodynasic effect of adrenalin on the heart was checked

in the following way.

As a more severe dyspnea developed in poisoned rabbits and

guinea pigs (after 2 to 3 hours following administration of the

tozin), we performed traoheotomy and applied artificial respiration.

Thenwe dissected on one side of the neck the common carotid artery

and we inserted camnul into it, connecting the latter with a

special electrodiaphragm manometer. Raving this manometer adjusted

on 4-PD-7, we recorded the contractions of the heart. We applied[n~ections of adrenalin into the 4ugular vein in a quantity of

0.5 al of 0.1% solution per I kg of weight, after 2 to 10 hours

following the inoculatYon. In experiment on cats, their natural

breathing was contirued and the method of tracing contractions of

%he heart was the %ame as in experiments on rodents. The intoxi-

C&%Ion o., cats 'Lolloned after 15 to 48 hours.

w e conducted the experiments ori 1,o0. -- rat-A In two eeries,

In the fir"t series, we increased artificially, or decreaaec,,the

intensity of adrenergic reactions in poisoned animals by subject-

Ing them to the action of ptawmacologi
ca l preparatiorz. We used

as activators of these reactions; adrenalin (0.2 ml C.C1'*, caffeine

(0.2 .1 20%). ephedrina (0.2 l 2%), cocaine (0.2 rtl 1%) an. dysen-

40



teric vaccine by PLEINER-SONNE (0.1 ml). We used tetamon-U (0.2 ml

14) as inhibttor. Te abe4 in the second series the chollaervacting

systems as activatorsi choline chloride (0.2 al 2%), acetyloholine

chloride (0.2 al 0.05%) and pilocarpin. (0.2 ml 0.05,t). Then, we

checked the clinical data pertinently to the therapeutic effeo

of thiamine in connection with botulism and thus we administered

thiamine (0.2 ml 0.25*) to poisoned rate. In order to explain the

synergism and aitagaonism in the action of the aforementioned prepa-

rations, we administered them in the following combinations. a)

choline chloride (0.1 ml 1;4) + thiamine (0.1 ml 0.25,4); b) choline

+ thiamine (per 0.05 ml in the same ooncentration) + acetylcholine

chloride (0.05 ml 0.05%) + tetamon-I (0.05 ml 1%).

In a series of experiments on adrenalectomizod poisoned rats

we investigated the effects of various doses (2.5 and 1 mg) of

cortisone anlI ephedrine. The adrenalectomy w&L performed under

sterile cond.tlons in 2 to '2 dajs after a conducted experiment.

The strength of the effects of the diacuseed substances wis de-

termined according to a difference between tVe Tagnitude of the

ex -erimental and the control Id 5 0 . The latter was determined ac-

cording to the method of RRED and MUENCH. Subsequently, rats weighing

95 to 100 gm were tUken to experimerita in groups (16 to :4 needs

in each). One group was selected for a control experiment an, these

anlmae received only pertinent doses of botulinal toxin. Four

rats in remaining groups were test animals and they received, in

addition to the injection of toAle, also intranhmccjar injection

0 -- 5--
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of the inveotigatqd pharmacological preparations, Following the

adainietrstion, we conducted observations for 7 days. We took

into account the Involved deeth period (days) of animals and the

general percentage of lethality for each individual dose of toxin,

on the Ais of which we oomputed the magnitude of ld50. The letter

provwZ .o Ve O.14 of &dr axzia for herlthy rats of the mentioned

wuight. We usad the following dosages In experiments: 0.266, 0.200,

0.144. 0.098 m 0.06.

Inherent lnvestigati ons

We see in figure I that, eL early stagee after inoculation

= (I to 2 days), while the paralytic botulinal syndrome is still abeenV

the autonotio aotivities of the urine bladder and stomach do not

differ from the normal ones. With average periods of development

of Intoxication (3d or 4th day). i.e. during the evolution of 0
distinct pareses in the animals' muucle apparatus, automatic con-

traotiona of the urine bladder become sharply accelerated, while

those of the stomach - depressed. Pl-ally, at a late etage, with

pended in Investigated organs. We performed 25 experiments with

botuilnal toxin type A. The same stage of impairments in auto-

mateo activities were observed In 17 experiments on frogs poisoned

with botulinal tolin type S.

No disorders in automatic ooutoaction* of the urine bladder

and stomaoh were notod in 15 control experiments on frogs conducted

in tJe sae manzer on exparisiental anis1o. Consequently, as botu-

- -- - 0
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1lial intozioatton of the A and B t~pos developed in the organism

of froge, the aotivation of &drenoreaotiz4 systmes took place anu

this Induosdo at flre%, a gradual aooeleration in automatio sotivi-

I r.gw 1 - Disorders In alutomato aotivities of urine bladder (1)

and etozaoh (II) in frogs at v;rious periode following

admin stration of botulinal toxin. a - control on

normal anzis b - automatic action prior to appearanoce
of olinjoal oyoytoas of botullemt o - automatic action

during severe pxea.is In skeleital muscie; d - ,,;outlz

action duriuS a full development of the paralytio botu-

linal syndrone. Botom: 5-aeoond time readiug.

tioo of the urine bladder "rd Uen, as the intoxiotion progressive-

l3 develop4d, the eO"aIAstion and ezolusion of aetivit e followed.

At the som %in*, the automatio oontrsotion of the stomach bo1ng

~roteated by %be OholInoric mechanism, became more depressed

-- 7--
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*,vey day after the iuoouaation and gradually ended.

In order to Ollrif , whether the saooelerated activiti s of the

eI4ren reaotift structures are a neoesary oouponot the, b.1 %?a

intox oation in wamru-bloodef. animas, we porforsod oxperimsnts on

oat* aM roooreod the stimaulation effects of the cervicooyapsthetio

serve on the respi story center and on the blinking of the ocular

mte1ra e. The offect of the sympathotio nerve on the respiratory

center, just like the autoastio activity of the urine bladder 1z

frogs , Is protected by the *diatary aoohanem - sympathin, whereas

the effeot of the Gyvaohetio nerve on the third ejolid does not

uDeAzo eny notloeable o hages unor the impairment conditions in

the foruatiom of sypathn, followizg a removal of the ohrosaffin

tissue i& the adrenal glands.

iwoo ts *zpsrIaente were conducted with the type B bo%4linal 0

toxim, thus at the bog1inn±zi of the work we made a comparison of

the mechaanaos f the pathogenio effeot of tUe type B toxin with that

of tib t1yp A. Ths results of the investigation of the type A toxin

were published earlier. In 22 experiments with the type B toxin we

matA the following obeervotionsa aooording to amlogy vich the type

[ , _toxim, the exclusion of the lnhibitory effect of the .gue nerve

on the heart took place with a devolopsent of the paralytio botu-

ILLza1I syndrme. A preliminary section of one of the cs1vioosyapa-

thetia nervs, in the course of the fcllowing 7 exeriments, i.e

pior to a1AanistraStiol Of the toxin, fully protected the peripheral

Syt& of the out-uff nor from the paralytic effect of the toxin,

- ,.- , ,,0q
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Jut like In the case Qf adiblziistsred tyso A botulIna2 toxin. Thus,

sot only the cliOical piotuLro, but also the meohanism of the af-

fection by botullnal tt.yin tye B showed its oorplete identity wlth

the action of the type A to-It.

The effet of the oeri ioal trunous sympathlous on respiration

and on the bl inkia membrane of the eye was studied in 32 experl-

menti on poisoned aniLals, and in 14 experinentf Qu healthy ones.

At the maze time, we disoovered in 1b oxperiments that a ftisu-

1)
lation of the preganglioiic fibers in the oervloosympatbetio uerve

in "nimals, durxing a eveloopment of the paLralytic botuilr~l syndrome

of a mild and aorae eeourity (i.e up to the stage of developed

perceeis in skeletal ausoles), resulted in a distinct octivation of

the sympathetic effect on the respiratory oater; the intenifi-

oation by 2 to 5 times, and the Inorease of frequenoy in respiratory

movements, oocurred ewen in the presence of the etimulating current

of 0.6 to 1 v (norm: 4 te 10 v; f1 g.re 2).

In slallar experiments substantial changes also appeared in the

type of oontraotionA of the third eye]ld, namely a pesdimum of the

freo ue*-oy during a proloied stimulation of the nerve occurred orly

with frequencies of 260 to 310 cpsa (norat 164 to 190 cps), but after

xt.suation of the postganglioric fiber in the same nerve, no ob-

eor-vable deviation from the norm was detected in tn peosnoum of

%he frequency stsu.1ation4 the inhibition of the peaelmum followed

in all experiments with the frequencies of 120 to 200 cps. Conse-
------------------------------------------------------

1) -Stijaulator QRA.IE-1. Prequency 1 to 780 ops; the duratio . of

the single square pulee 3.5 W/sec.

-9.



WuSOtlyitVe cause of the frequency stlAulation diplacement waa ,

obviouly, a *bangs Ir. the functional characteristics of the SaWlijon _

Itself.

AnotLer pattern was observed with the development of a sev'ere

pazalytic syndroae. As a rule, the syspathetic effect on the re-

spizatory center weakened mharply in 16 experiments and, frequently,

collapsed (see figure 2). The effects were absent even duxiag

stUmation of the sympathetic nerve by the current of 10 to 40 v.

eaw aIle, the oontractions or the blinking membrane in the eye oo-

ourred in ost expertments In response to the same stimulating

cuarrent, as in previous experl.ents (I v), a"d only in two expert-

mants In response to 10 v. The inibition of the pessisun appeared

approxImalely in reaponse to the ase frequenese (220 to 300 ope).

The subatted data show that, during a *ore severe Intoxication 0
with ttalsa, the tranzhttal of the stimulation was preserved by

vay o me up;." oervieosympatbetic ganglion. Pigure 2 shows that

the stiala'h. of the oervioal aympathioue leads to a contraction

of the thIrd eyelid, however the mediatory effect on the respiratory

center is auontizaued.

thus, la ws-=-oe4-n a cold-blooded entmals the medantory

component of the syapathetic effeot on tissues becomes considerably

activated during the Iactial stages of botulin&l Intoxication, but,

s a developsent of the diseee progresses, It weakens sharply &Dd

frequentlz disappears. ere the question aries: is the discon-

lsmmaoee of the sympathetic effects not a resultant fact of the

sawea'et a s-Xuotres' sx" austion dua to extremely stimulating

0
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influence& of *eyaathin (adrenallin)?

In connection with this, inwestigations of the pharmaoodynaaio

Piure - Lisordere in the msmpatbetic effect on respiration and

on the b;i, ing membrane of the eye in cats at various

per1ods following the administration of botulinal toxin

type B. a - effect ;'c resplration folloeing the stizu-

lation of the cervicosympathetic nerve in normal animals
(control) t - tLe same in the presence of observable

pftresis In skeletal a.esclea (average rangs of inoculation)i

c - the san with the development of a sever@ paralytic

dyndromoi d - effect on the third eyelid following a

stimulation of %be oervicosympatbetio truncus on the
background of a severe generalised botulism (the frequen-
cy of stimulating current is marked on %be curve). TIne

mark: 5 seconds.

effects of adrenalin were conducted with tissues of animals in various

.. . ..0.' . . . . . _ . . . . . . . . . J _ .. . . . . . . . . . .
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0
stagee of botulinal Intoxication. The object of studies was the

hearl, whioh, as we know, possesses a h'gh sensitivity to humoral

agents. We performed experiments on cats with botulinal toxin type

3ad,on rabbits and guinea pigs, with the type A toxin.

In 15 experiments on cats, conducted during the light and

aversae stages of the development of botulinal paralytic slrn4rome

(18 to 28 hours af ter inoculation) , the heart reaction to intra-

Yenou sAminieration of 0.1% adrenalin, in 0.5 ml dose, showed a

marked Inversion. Also the bradycardia reflex was rompletely die-

continued in all 16 control experiments conducted on normal enimael

and the acceleration of rhythmic cardiac oontraction* followed. The

0

Pigurs 3 -Toxic effect of adrenalin on neart of a rabbit exposed

to botu-nal toxin. Time marki V4 of a second. Arrow

indicates axL instant of admi-nistration (into external

jugular vein) of I ml of adrnallIn solution in a coneen-

tration of Ix10 "  gm/ml.

expressed posltIve Inotropic effec., movoroAg to imagnitude, proved

to be close to normal (in 122 - 4 times). Apparently, the absence

of bradyeardia resulted from Injurioes to the vague nerves' centers

at thin stage of inooulation.

In 10 experinents Involving a severe stage of botullsm (almost

a complete paralyeis), the adainistratlon of analogous do&e of

adrenalin (unlike in previous experiments) resulted only in a slight

0
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Intensification of heart contractions (by 14 to 70%) and, in DOme

Inet-nces, the positive Inotropic effect was completely absent.

Aomeeer, In these experiments, the positive ohronotropio effect of

adreinalln was usually preserved.

Idwntioal data were obiained £iglow.ng the Inoculation of 16

rabbits and 10 guinea p~g with the type A botulinal toxin, it

should be noted that, In the presence of a severe stage of Intoxi-

cation In rabbits, one could observe frequently a toxic effect from

adrenalin injections.

The results of the experiments proved tiat the administration

of adrenalin within the first 3 to 3V12 hours after inoculation

showed the same positive inotropic and chrcnotropic effects as in

similar experiments on poisoned cats. Bowever, the administration

of the same quantity of aderAlin later than the Indicated time (by

4 to 10 hours after inoculation) caused, In most experiments, a

development of acute cardiac Insu.ffciency. Figure 3 shows that the

injection of adrenalin Into the blood caused a brief positive ino-

tropic effect, but, 2 minutes later, an aoute cardiac Insufficiency

followed and deat' of the ani al resulted.

in 12 control ex-er~ients we administered, inetead of adrenaln,

the injection of acetyloholine chloride (I ml 0.61%), methlonine

(2 ml 20%), thiamine (2 al 5%), ascorbic acid (2 ml 1%) , bood serum

of guinea pig (2 ml) and aIibotulinal serum type A (25,C100 to

40,000 BU); at the same time, we did not detect even a single case

of a simlar cardiac Insufficiency.

Thus, on the basis of tbe conducted experiments, we can conclude

10
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that, In the aseo of botulism, the aotion of adrenalin, as well as

the Syapathetlo effootundergo two ph".$@ of ohangoes a slight

sotivation in the initial ata&** aud a considerable weakening during

a severe intoxication. Apparently, the cause of a similar disorder

to a decline In the sapacity of adrenoreaotiuS structures to react

ca speofl elaulus, i.e. sympathizn (adrenalin) . We assume that

the functional condition of adrenoergic mechanisms plays an essential

role 1z the course and severity of botulinal ittoxications.

Proo3eding from this hypothesis, we attempted to clarify a

point, how does. the lntensity of adrensrgic processes reflect itself

In the surviial of animas poILned with a lethal dose of botulinal

toxin. Consequently, we made experieton rats. We administered

adrenalin to one group of rats and, to the other group, the prepa-

'.tatlauavhli h. satilated the sympathetic section of the nervous 0
systemi ephedrine, caffeine, cocaine and dysenteric vaccine by

FULALJR-6O113. Cocaine, In addition to stimulating the nervous

system, ales caused a sensitization of tissues to adrenain. As an

index of the effeotivenees of the examined substances, we used the

difference between the sizes of the experimental and control Id s.

Ro6 ardess of a qi ok Inactivation of adrsralir in tie organisa,

dally Injection of adrenalin possessed a considerable potential

effect.

The ld5 0 1.4 0.034 or dry tozin proved to be below the control

standard (ld 5 0 for a group of animals which received no indicated

~epaxr&rton8). i distin-ct otential effect was observejafter ad-

ainistration of ephedrir., caffeine, cocaine and dysenteric vacciLoes.

-14M R
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Vith the "dministration of ophedrine, the ld50 us less than 0.060g.

I.e. more than 0.064 below the control; with the administration

of caffeine, it was by 0.050 below the controll cocaine: by 0.016

and dysenteric vaccizesi by 0.034 . Consequently, a relatively long

stimulation,produoed in adrenoreaoting systems with a single adminie-

tration of the indicated substanoee, aeveloped a considerable aggra-

vation in the course of botulinal intoxication.

The next series of experiments were intended to clarity whether

the gravity of the disease declines with the inhibition of adrenergio

processee. A smilar inhibition was caused by a ganglloblockir4

praparation of tetamon-I (totraethy ammonium iodide), which blocks

the tran eittal of impulses in sympathetic and parasympathetic

ga~lions without stimulal'ng the latter first. The experiments shows

that blocking of the sympathetic section of the nervous system ls-ds

to depotentiation effects of botulinal toxin. Following the adminis-

tration of totamon-t, the ldso moved higher than that of control by

0.064 a. Thus, the results of these experiments proved again that

the stImulation of adrenergic systems in the organism leads to a

potentiatiun of the effects of botulinal toxin.

Finally, we conducted experiments designed to clarify the role

or the oholinoracting systems in dynamics of botulinal intoxication.

To activated these sysIe.mm Ii poivoned animals 1 " G purknteral al-

ministration of choline chloride, acetylcholine chlori . lo-

oarpine. The obtained results Indicated that choline cl2ci.Io.e and

acetylcholine administered to animals poisoned with botuainal toxin

0 -1-



posesed a distinct thera;eutic effecti the magnitude of the .d 50

after injections of aoetylcholine was 0.052 and after administration

9f choline, it went even higher to 0.076 above the control. However,

the adainiatration of pilooaxpAne resulted In a distinct potenti-

ation effect of the toxin the 1A5. was reda -ed tj. C.030 below

the control. Couequently, only aoetyloholi.-. ohlorlde anl choline

chloride possess depotentiation properties.

Apparently, the effects of these subetai|e!j un be explained

1by this; ao they participate In the trophic system uf the cholinergic

section of the nervous system, they prevent the pathogenic effect

of the toxin to a certain extent. Thie conclusion was verified in

experiments with pilocarpine. The latter also stimilates the

chollnereactind .yetems, bit unlike choline u~id acetylcholine. it

i not a nutrlent dubstance for neural tissues. in connection with

this, the stimulation of the cholinereactive syste-is, as well as

adrenoreactive, leads to a dietinct potentiation of b-tulinal toxin.

A specific trophic im;ortance of choline substances was revealed

in four control experiments conducted on rate treatel w th a etyl-

choline chloride. In spite of the administered toxin to theae ani-

Sale, they did not manifoot any diaorlers in the Inhibiting offe¢t

of the vague nerve on the heart.

Or, the basis cf obtained data we can asiui.c, t? ,a a di3Q1o.er

in the acetylcholine mutaboliem in the nervous 3y:te_) .lAys an im-

portant role in the pathogenesies of totu' 'La ud, ut the :r, e tite,

the neural tissues obviously protect the opportl.nLty .o utilize (for

their vital aotivities' t.e parenterally adminLeturr pt;-rmaco.ogioal

0
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o
acetylcholine. In connection with this, we tried 1o clarify, whether

it is possible to Increase the resistance of organimm to botulinal

toxin by administration of prelarat.ons, which intensify the synthe-

sis of acetyloholine. As we know, thiamine particl;iates in the

synthesis of acetyluhollne and, according to one clinice' report,

it shows a therapeutic effect traceable to botul. i 1.in man. We con-

ducted experiments with thiazIne alministered to poisv'ed animaln;

at the same time we discovered that,after administration of thiamine,

the magnitude of the do50 was higher by 0.016 6 than thiat of cont-ol.

Thus, it is probable that thiamine is able to activate the

formative processes of acetylcholine du.rirg botulinal intoxication,

however Its action in lees distinct than that of choline and acetyl-

cholire. Nex., we tried to restore the cholinergic processes dis-

tu4rbed due to poisonirg ana we administered a combination of %his-

mine with choline. Tihe reoukate of the exp eriments provel thit, in

this case, the Id5 exceeded the control by O.G4 , i.e. tre mixture

possessed a considerable depotentiation effect, while a comtination

o! choline + thiamine + acetylcholine + tetamon-I indicated a Lower

depotentiation affect: Ido exceeded the control only by 0.001. We

are inclined to explain a similar reodlt by decretise quuntltiee

of choline and acetyicholine in the mixture.

It should be pointcd out tha ., in order t.o r,'in~feet their thera-

Peutic effects, choline chloride and acetylcholine chloride are

required to remain in the organism for a conslderuble time. All our

attempts inde &aaordig to rules of experiment 'to refitor. t'-e lost
AA
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inhibitory effect on the heart in rabbits poisoned with botulinal

taxis were unwsuooessful, and administration of choline and acetyl-

choline into the blood stream proved fruitless.

Consequently, three rules revealed themselves In the course

of our investigation as to tne role of the adrenoreactn., and

cholinereacting systems du4rin experimental intoxication with botu-

Ilam I) the stimulation of adrenoreacting eyutems leads to a notie-

able potentiation effect of botulinal toxin in: the organisa; 2) a

siailar effect posses preparation&, which stimulate oholinereactin8

systems, but they are not used by neural tissues as nutritive

substances; 3) choline chloride and acetylcholine chloride, in spite

of their stimulative effects on chollnereacting systems, show a die-

tinct iepotentlatiol effect In the presence of experimental botulism.

-This Indioates that an Injury in the cholizergic section of the

nervoas system apparently occurs as a result of its depressed

trophiesa nduoed by a disturbance in the aoetylcholine metabolism,

which is caused in the orgaesm by the toxin.

Currently, a wide acceptance received a thenry about the role

of the hypophysial-adrenalin system in realisation oi protective

reactions in the orga ism against various harmful etffcts (SELfE,!950

In connection with this. we regarded as expedient to explain the
group

participation which certain hormones of a deslgnatedVof endocrine

IL"ds assume in the phenomenon of the potentiation effect of botu-

IAll toxin. It t known that the resistance of rats tc diphtheria

tiz~n is considerably reduoed by way of adrenalectomy diue to the

~0
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lose of mazy steroid hormones in the organ.em.

The experiments with botulinal toxin were performed on 7 groups

of rate (16 to 20 heads in each) according to the same method, as

in previous series. At the same time, we used three groups of intact

animals to investigate the effects of ACTH (6 unite per day) and

cortisone (in daily doses of 2.5 and I mg). We used the next four

groups (which included adrenalectonized animals) on the 2nd and 12th

day after the operation, in order to atudy the effects of adrenal-

sotomy on the course of botulizal intoxication and, at the same

time, the effeote of various doses (2.5 and I mg) of cortisone and

The effects of the vigorouLly potentiating agent like ephedrine (in

the same does@) , all on Intact snimala in anlogoue experimente.

The adrenalectomy reduced the reeatance of rate to botulinal toxin,

however tne effect of adrenalectom was considerably milder in com-

jarioon with the effects of sympathomimetic reparations. The ad-

renalectomy did noT e'.iminate the potentiating effect of ephedrine

and that of a larger dose of cortisone (2.5 j'). The administration

of cortisone in a dose of 2.5 mg to intact animals also induced

potentiation; a slightly depotentiating effect was observed only

with I mg does. The latter effect was preserved in ac7enaecoLized

animals. The ACTH lnjections brought negative rejults.

On the basis of the experimental data we can come to a con-

clusion that, althcugb hormones of the hypophyeia-adrenalin eyetem

are (to a familiar extent) involved in the phenomenon of potenti-

ation of the pathogenac effect of botuli-Al toxir., yet, obviouey,

the ba ic role in this process play adrenergic reactions.

-- 19-
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C onoluIone

1.It is obvious that the meohanisf of the pathogenic effect

of bOta1inal toxin* type A aud B are identical.

2. A profouM disorder in the synergy between the adrenergic

end oholinergia processes emerges in the course of totulinal intoxi-

cation together with the paralysis of cholinergic nerves. Conse-

quently, during initisl #tages of intoxicatloL, the activation of

the adreneegic effect on tissues occurs, and its weakening, or even

a frequent exclusion, follows during severe stages. The reason for

a similar effeot is a decrease in the sensitivity of tissues in

the affected organism to the mediatory component of the eympanthetio

*flo t.

3. The artificial stimulation of adrenergic processes by

pharmacological or bacterial means results In a noticeable potenti- 0
&%ion of the pathogenic effect of botulinal toxin, whereas tete inhi-

bition of these processes leads to a depotentlation of a similar

effect.

4. The preparations which stimulate the M-cholinereactind

systems posess& the potentiation effect; however, choline chloride,

acetylcboline chloride, thiamLie and their combinatLone maninut a

distinct depotentlation effect with relation to botulinal toxins.

5. The potentiation phenomenon In the pathogenic effect of

botulIal toxin by way of stimulation of adronergic processes dces

not undergo any substantial changes In adrenalectomized rats.

6. The administration of cortisone-acetate in a cose of I

0
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per 0,1 kg of animal's weight producel ins19nificant effect on the

survival of rats affected by botulism, whereas the udminimtration

of a dose of Z.5 ad per 0.1 k4 of weight reulted in the potentiation

of the effect of toxin.

7. The administration of ACTH in a dos, of 6 unite per 0.1 k

of a smals' weight failed to produce ary cbe.e it, the effect of

boulinal toxin in a dose administered hy us.
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Suai ( copled)

An attempt was se to revia2. thes role of mediator ccmponent

in potentiationl of the bot,,liD act~ion. Theo authov dema,.trated

%hat artificial stla~aion of adronergic proclaseo in the poisoned

body by pharacological or bacterial means rosulte In coreldcrabls

pate*~ltion~f of the pathogenic effect of thi.3 t~x1n. Cn the contra-

ry, depressionl of the** proccsses by a dergIiob oc king V'eptistion

(~e.amonI)or activation of cho"*tflr.ScIvo systems by choll~rCL~o.,

r&40 amd aoetylaboliecklolods decrease& the pathogenlc effect of

Wtulism.


